Motivation
Under all but the simplest modeling assumptions, quantifying customer service quality from transactional records of, for example, automatic teller machines (cf. Larson [11] ) or wireless communication systems (cf. Daley and Servi [4] ) necessitates first inferring the customer arrival rate and behavior in the face of congestion, and only then estimating derivative information such as concerns the transient queue length process. This paper discusses deductions from records of the epochs where services start and end for each customer served in a c-server queueing system having Poisson arri1Work done with partial support from GTE while visiting GTE Laboratories Incorporated. vals with unknown rate parameter A under one of the following two distinct assumptions for customer behavior.
Assumption B (Balking): An arriving customer who finds all servers busy, independently of all other such customers, either balks with probability w, never to return again, or else stays in the system and waits for service.
Assumption tt (Reneging): An arriving customer who finds all servers busy, independently of all other such customers, stays in the system and then either reneges after an exponentially distributed time (and this random variable has mean l/r/), or enters service after waiting some time, whichever of these two time periods is the short er, i.e., each waiting customer has a constant hazard rate r/of reneging.
A queueing system with mean service time b and satisfying one of those assump- We propose moment estimators for the parameters w and q corresponding to the two modes of loss behavior described in Section 1. These estimators are based on the number riB1 P of busy periods of length 1 in an observation interval (0, T), from which the transactional dataset of this paper is assumed drawn. On (0, T), we suppose, consistent with our earlier notation, that the M busy periods have 'initial inter-departure intervals' {Sil: i'-1,...,M} (see note below (2.3)).
Suppose the initial inter-departure interval of some busy period has length $1. Recall that the random variable n has a generalized binomial distribution when the S are different. If S -S (all i), then n is binomially distributed with parameters (M, e-)'s(1 w)) (M,P) say, and again, for the sake of simplicity, we treat only this case below. We discuss the two cases w-0 and 0 < w < 1 in turn. We turn to the more substantive question of distinguishing between the two models, i.e., is one model to be preferred because it explains the data better than the other? We show that in principle, we can make the distinction provided that both the set {S/i } is varied enough and M is large enough.
To do so, we recast our estimation procedure above into a likelihood setting that is simpler than that in Daley and Servi [5] . We use the lengths {Sil } of the initial inter-departure intervals of the busy periods, and indicator r.v.s I defined by 1 ? lP( IS/), SO it follows
Since p(wlS is monotically increasing in w, we have that ' < ff, whenever they lie in the interior of (0, 1).
In the reneging case, the MLE " based on the analogue of (.4) satisfies the equa-
We simulated initial inter-departure intervals S of M 100 busy periods of an M/M/1 system with A 1 #, and simulated 100 random variables uniformly distributed on (0,1) so as to determine two sets of indicator variables Ii, one set determined by probabilities pR(wlSi) with balking probability w-0. ) )2 (1 w) 
